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MEMORARDUM FOR THE RECORD

SUBJECT 1 OXCART Propulsion
Systemw Airflow Matehing

1. The following prozress has besn made since July in
dafining subject problem srea:

&, Englue turbive € raturs drap-off with attendant
rotor speed au{prasstan sithourh still not fully defined has
besn tentatively coryxectad by an incressed ac eler:tism schedule
setting in the main fuel contrel,

b. Engire turbine temperaturs érim-ttsm delay hos
been corrected incorporation of faster trim woltors,

c. Engine power output 28 a result of the above two
factors has been s specifiad par desizn slnce Jﬂlié Flight
test veports indicate good aircraft actsleratien throughout
the fiiuht regiwe to Mach 3.0,

4. Nacells inlet spike positioning except in certain
tastancas wherein asaignsble causes have besn idantified hae
been ac. oxding to preset schedulas,

e. Unatil flight #82 on aircraft 7121 on 24 Septesber,
inlet performsnce wss substantisally worse than design. Just
prior to this flight the inlet had been wodified for test purposes
only to blsed more alr from the aft snd of the inlet intn the
secondary airflow passages throupgh the nacelle to the ejsctor.
Inlet performcncs was lmproved during the flight indicating a
prior deficlency in the amount of bleed-off air.

£, 53 s result, Lockheed feeling (3 thot the so«~called
sizcraft *rouzhness® togethar with the low inlet performsnce may
be due to intaynal duct flow ssparation in the axea of and Jduring
bleed bypass doors epen operation., These doors are located
considerably Forward of the angine face in the reglwe of high
subsonic inlet flaw. Cycling of flow separation, atTemptad
re-attachment, separation azain, and final re-sttuchment in felt
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to be ioducinz a vibratios into the cantileverad spike
centerbod which hes o neturel frequency of 20 cy-les perx
gecond. Instrusectation on flights during September hws
revesled & 10 cy-le per second vibration on tha gnite
canterbody in both a verticsl snd 1steral plane daring
bypass doors open oparstiom, ~arratlation has been establiszhed
betwean the lateral gian@ smplitudes recorded rud the pllot's
comsents vegarding the magnitude of the “roughnens” felt,
Bleedin: more aly fyom the aft end of the duct whare lower
subsonic velscitios oe ur (with less rusceptibliity to
separation) and by limities by?gss door opening to an "8
required only on demand” sizns for shock position has
imggmvné the "roughness” nrablem and has confirped the
evlatence »f the suspected senaration des-ribed above.

n., The zbove experisnce together with recent wind
rannel teast data which indicates that the flow separation
£s probably due to = slightly excessive 2ust srea i~ the
vicinity of the bypass doors has 1ead Lockheed to furthey
modify the inlet. This modiflcation now in work on
sirepaft #1701 consists of vreducing the duct ares &t the
bypass doors by installation of gtresxlinad humps cslled
speed bubbles. These humps ales provide » graster degree
af atrflew dirsctional control to help reduce separation.
This configuration 13 expected to be ready for f ight
28 Gctober. In sddition, the existing flueh tyve sliding
bypsss doors sre then to be replaced with veriabls louvered
type doors to provids a more nositive directionxl control of
bypass «ir 28 it lezwves the duct,
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